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The Extension of RBC Longevity and Functionality in the Prevention of Graft Versus Host 
Disease
Shanmuka Gadiraju, Megh Kumar, Dr. Maryanne M. Collinson, Dr. Joseph E. Reiner, 
Dr. Kimberly Sanford, Dr. Ramesh Natarajan
Introduction
§ Routine standard blood storage with SAGM-
CDP additive solutions helps preserve red 
blood cells (RBCs) for up to 42 days before 
they are discarded. 
§ However, during those 42 days, significant 
biochemical and physiological changes occur 
within the RBCs due to oxidative stress due to 
storage. 
§ Although the current storage system won’t 
adequately protect the RBCs, a new 
combination of additives that focus on 
alleviating oxidative stress could increase the 
shelf-life of these RBC stored units. 
Methods
§ Application of Cyclic Voltammetry (CV) and 
Open Circuit Potential (OCP) measurements to 
ascertain RBC redox potential
§ Administration of a spectrum of concentrations 
of Ascorbic Acid (AA) and Dehydroascorbic 
Acid (DHA) in 4 different samples of stored 
blood  - Saline, 0.3 mM AA, 3 mM AA, and 0.3 
mM DHA
§ Preparation of Nanoporous Gold (NPG) mounted 
electrodes via Nitric Acid dealloying mechanism.
Results
Conclusions
Works Cited
Amer, J., Atlas, D., and Fibach, E. (2007). N-acetylcysteine amide (AD4) attenuates oxidatidative stress in beta-thalassemia blood 
cells. Biochimica et Biophysica Acta, 1780(2), 249-255. doi:10.1016/j.bbagen.2007.11.009 
Am ireault, P., Bayard, E., Launay, J.-M ., Sibon, D ., Le Van Kim , C., Colin, Y… Cote, F. (2013). Serotonin is a key factor for m ouse red blood cell 
survival. PLoS ONE, 8(12), p. 1-6. doi:10.1371/journal.pone.0083010 
D’Alessandro, A ., D’Am ici, G .M ., Vagilo, S., and Zolla, L. (2012). Tim e-course investigation of SAGM -stored leukocyte-filtered red blood cell 
concentrates: from  m etabolism  to proteom ics. Haematologica, 97(1), p. 107-115. doi:10.3324/haem atol.2011.051789 
Dum aswala, U . J., Zhuo, L., Jacobsen, D ., Jain, S., &  Sukalski, K . (1999). Protein and lipid oxidation of banked hum an erythrocytes: role of 
glutathione. Free Radical Biology &  M edicine, 27(9/10), p. 1041-1049.
Freikm an, I., Am er, J., Cohen, J., Ringel, I., Fibach, E. (2008). Oxidative stress causes m em brane phospholipid rearrangem ent and shedding from  
RBC m em branes-an NM R study. Biochimica et Biophysica Acta, 1778(10), p. 2388-2394. doi:10.1016/j.bbam em .2008.06.008 
Pallotta, V., Gevi, F., D’Alessandro, A ., Zolla, L. (2014). Storing red blood cells w ith vitam in C and N-acetylcysteine prevents oxidative stress-
related lesions: a m etabolom ics overview. Blood Transfusion, 12(3), p. 367-387. doi:10.2450/2014.0266-13 
Raval, J.S, Fontes, J., Banerjee, U ., Yazer, M .H., M ank, E., &  Palm er, A .F. (2013). Ascorbic acid im proves m em brane fragility and decreases 
haem olysis during red blood cell storage. Transfusion M edicine: O fficial Journal of the British Blood Transfusion Society, 23(2), p. 87-93. 
doi:10.1111/tm e.12013/epdf
Vani, R ., Soum ya, R., Carl, H ., Chandni, V.A ., Neha, K ., Pankhuri, B… Vatsal, D .P. (2015). Prospects of vitam in c as an additive in plasm a of stored 
blood. Hindawi Publishing Corporation: Advances in Hematology, p. 1-7. doi:10.1155/2015/961049 
Further Information
Shanmuka P. Gadiraju is a sophomore at Virginia Commonwealth University, and is majoring in Biochemistry. 
He can be contacted with questions at gadirajusp@vcu.edu. 
Megh Kumar is a sophomore at Virginia Commonwealth University, majoring in Biochemistry. He can be 
contacted at mkumar@vcu.edu
Acknowledgements
We would like to thank Dr. Maryanne Collinson, Dr. Joseph Reiner, and Dr. Ramesh Natarajan for their support and 
guidance throughout the research process. In addition, I would like to thank Dr. Kimberly Sanford, director of the 
Blood Bank at VCU as well as the Commonwealth Transfusion Foundation for funding. I would like to also thank the 
Honors College for funding and continued support throughout the entire process.  
• Thus far, we have observed a gradually positive 
trend. 
• That is, the reducing agents added have resisted the 
oxidative change stored RBCs normally see.
• Compilation of results demonstrate that the treatment 
of RBC by Vitamin C and derivatives causes a 
quantifiably significant resistance of blood potential 
by oxidative stress
Changes in red blood cells during storage . Retrieved from  
http://www.derangedphysiology.com /php/Haem atology-and-Oncology-in-Critical-
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§ Units 4 and 5 (pictured on the right) both 
show a firm “static” stage with blood 
potential, indicating that the treated 
solution of Vit C allows RBC to resist 
potential change
§ Cyclic Voltammetry Studies of Units 4 and 
5 (below) demonstrate uniformity within 
different electrodes, thereby eliminating 
variability between results
